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The equation of the normal at the point x, y, z is
,(6)
and its intersection with the plane £ = p occurs at the point determined approximately by
terms of the third order being omitted.
According to geometrical optics, the thickness of the image of a luminous line at the primary focus is determined by the extreme value of £; and for good definition in the spectroscope it is necessary to reduce this thickness as much as possible. One way of attaining the desired result would be to narrow the aperture; but, as we shall see later, to narrow the horizontal aperture is really to throw away the peculiar advantage of large instruments. The same objection, however, does not apply to narrowing the vertical aperture; and in many spectroscopes a great improvement in definition may be thus secured. In general, it is necessary that both 7 and a be small. Since the value of £ does not depend on />', it would seem that in respect of definition there is no advantage in avoiding astigmatism.
The width of the image when 77 = 0 (corresponding to y = 0) is Saps?, and vanishes when a = 0, i.e., when there is no aberration for rays in the primary plane. In this case the image reduces to a linear arc. If further 7 = 0, this arc becomes straight, and then the image at the primary focus is perfect to this order of approximation. As an example where a = 0, the image of a luminous point, formed at an equal distance on the further side of a sloped equi-convex lens, may be mentioned.
At the secondary focus, £=p', and from (6)
.(8)
If 7 = 0, the secondary focal line is formed without; aberration, but not otherwise. Both focal lines are well formed when parallel rays fall upon a plano-convex lens, sloped at about 30°, the curved side of the lens being turned towards the parallel rays.3) with the plane y = 0 is approximately p (1 — Gap*1). Since y = 0 is a principal plane throughout, this radius of curvature is a principal radius of the surface; so that, denoting it by p, we have
